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(54) COIN DISCRIMINATION DEVICE 

(57)Abstract: > 
PROBLEM TO BE SOLVED: To improve authenticity judgement 
performance by detecting a fine pattern of a coin high discrimination. 
SOLUTION: A coil alley 1 is constituted of a thin-film inductor 1 1 on 
the coin judgment device, to discriminate authenticity of a coin 8, by 
arranging a plural number of the coil alleys 1 on a side surface in the 
thickness direction of a passage passing the coin 8, detecting a 
change in the self-inductance of the coil arrays 1, accompanying the 
passing of the coin 8 and discriminating the pattern of the coin 8 from 
the change. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the coin differentiation equipment used for an automatic vending 

machine etc. 

[0002] 

[Description of the Prior Art] The equipment shown in drawing 7 is known as conventional coin differentiation 
equipment. Since the dimension of a detection sensor was not able to detect the fine large pattern of a coin, truth-or- 
falsehood distinction was difficult for this conventional technique. That is, in drawing 7 , when the discrete coil 15 
arranged at the path 7 of a coin 8 used one side as the coil for dispatch, and used another side as the coil for reception 
and a coin passed through between a dispatch coil and a receiver coil by the principle of a transformer, the coin 8 was 
detected because a mutual inductance changes. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the conventional technique mentioned above wanted resolution 
for a coil being discrete and the dimension of a coil looking at the pattern of a coin greatly as mentioned above, 
therefore improvement in the truth-or- falsehood judging engine performance by improvement in detection power was 
demanded. Then, this invention tends to offer the high resolution coin differentiation equipment which can detect the 
fine pattern of a coin. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention of claim 1 
arranges two or more coil arrays in the thickness direction side face of the path through which a coin passes, detects 
change of the self inductance of the coil array accompanying coin passage, and is characterized by to constitute a coil 
array by the thin film inductor in the coin differentiation equipment which distinguishes the truth or falsehood of a coin 
by distinguishing the pattern of a coin from the change. Thus, invention of claim 1 realizes a high resolution by having 
considered the coil array as the thin film inductance array configuration using a thin film technology, and having 
miniaturized the dimension of coil each substantially as compared with the coil according to conventional individual. 
The current which flows since self-inductances differ when the principle regards the current which impresses AC 
power supply to each coil, and flows in a coil as a detecting signal and the distance from a coil to a coin differs 
changes. Since the target coin is conveyed for inspection, the distance to a coin can be regarded as change according to 
the pattern of a coin. Of course, since a self-inductance changes with construction material or permeability, the 
construction material check of a coin is also possible by catching the self-inductance change accompanying this. 
[0005] Invention of claim 2 is characterized by equipping with the coil array for surface detection of a coin, and the 
coil array for rear-face detection the thickness direction both sides of the path through which a coin passes, respectively 
in invention of claim 1 . 

[0006] Invention of claim 3 is characterized by having arranged two or more coil arrays for dispatch in one side of the 
thickness direction side face of the path through which a coin passes, and arranging the coil array for two or more 
reception in the side face of another side in invention of claim 1. That is, invention of claim 3 is equipped with the 2nd 
coil array which is in the 1st coil array which generates a magnetic-flux array, this, and the location which countered, 
and detects flux reversal, in case a coin passes through medium, it has the composition of regarding change of the 
mutual inductance between these coil arrays as a current signal, and thereby, it detects irregularity of both sides of a 
coin simultaneously. Of course, since the currents which flow in a coil with the permeability of coin construction 
material differ, it is also possible to perform construction material detection of a coin with this configuration. 
[0007] Invention of claim 4 is characterized by making a coil array into a linear array in invention given in any 1 term 
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of claims 1-3. That is, invention of claim t^ns at the cost cut of a coil array as a ^kv array which has arranged the 
coil array on a straight line. Considering that the target coin is moving, by detecting the output current from each coil 
of a linear array in order by the analog multiplexer, the shape of a linear is scanned and the complete scan of a coin is 
performed by arranging so that a scanning direction and the migration direction of a coin may make a vertical include 
angle. 

[0008] Invention of claim 5 is characterized by making a coil array into an area array in invention given in any 1 term 
of claims 1-3. Thus, when invention of claim 5 was in the field of an area array, it enabled it to detect the irregularity of 
a coin, even if a coin to be examined did not move fundamentally by making a coil array into an area array. That is, 
since a coil array is driven by AC power supply, if it puts in another way with the distance from the outgoing radiation 
side of the magnetic flux of a coil to a coin front face, the signal current will change with irregularity, and if the signal 
from each coil is detected, concavo-convex detection of the whole coin surface will be attained. 
[0009] Invention of claim 6 is set to invention given in any 1 term of claims 1-5. A means to compute the silhouette of 
a coin by comparing an array signal in case a coin is in an array signal in case there is no coin into the visual field of a 
coil array, and a visual field, A means to trichotomize the obtained silhouette, to compute the average of the array 
signal of each division silhouette, and to compute the dip direction over the coil array side of a coin, and whenever 
[ tilt-angle ] from the ratio or difference of the average, A coin reproduces a condition parallel to a coil array side from 
the value of the obtained dip, and it is characterized by having a means to perform truth-or- falsehood distinction. 
[0010] When it puts in another way, invention of claim 6 is for a signal operation amending the position over the coil 
array of a coin, and raising the differentiation engine performance. That is, in the case of the method by the self- 
inductance, since the current which flows in each coil of a coil array by the existence of a coin first has a big difference 
in a current signal, it can detect the appearance of a coin. The appearance of the detected coin, i.e., the configuration of 
a silhouette, will serve as an ellipse, if the coin leans from the coil array side. Therefore, even if it carries out signal 
detection in the condition of this as, the irregularity on the front face of a coin is undetectable in character. 
[001 1] Then, the obtained ellipse silhouette is divided into three fields two-dimensional, the signal from each coil of 
the coil array of each field is detected, and the average is detected. Since the signal current generally becomes small so 
that a coin keeps away from a coil array front face, if the average is measured, the relative mean distance of the field to 
a coin is known. Here, since there are three fields, the three averages will be acquired. If each acquired average is 
equal, the coin front face and the coil array front face are parallel. It will incline, when size is in the average, and 
whenever [ dip direction / of a coin / and tilt-angle ] is obtained by calculating each ratio or difference. 
[0012] Next, if theta is obtained whenever [ dip direction / of a coin / and tilt-angle ], only l-/costheta will expand a 
magnetic picture signal in the direction of a minor axis of an ellipse silhouette. Namely, although it is an extreme 
example It considers as theta= 60 degrees. Among four coils in the silhouette of the direction of a minor axis From the 
1st coil to 1mA When 0.9mA is obtained from 1.2mA from the 2nd coil, 0.8mA from the 3rd coil, and the 4th coil, It 
converts as the signal is acquired from l/cos60 degree=2, i.e., four coil x2=8 ** coils. 0.9mA shall be obtained from 
1mA from the 1st and 2nd coil, 1.2mA from the 3rd and 4 coil, 0.8mA from the 5th and 6 coil, and the 7th and 8 coil. 
By doing in this way, the dip to the coil array of a coin can be amended and an exact magnetic picture signal can be 
acquired. 

[0013] Invention of claim 7 is characterized by having the core which becomes the thin film inductor which constitutes 
a coil array from the magnetic substance in invention of claim 1-6 given in any 1 term. That is, although invention of 
claim 7 is usually an air core, it is characterized by using the core which consists of the magnetic substance so that 
magnetic reluctance may be reduced and magnetic flux may run against a coin efficiently, and, thereby, can make the 
signal current, as for a thin film inductor, increase. 

[0014] Invention of claim 8 is characterized by carrying out two or more laminatings of the thin film inductor which 
constitutes a coil array in invention of claim 1-7 given in any 1 term. Thus, by carrying out the laminating of the thin 
film inductor, invention of claim 8 makes a coil inductance increase, and, thereby, aims at the increment in the signal 
current. 

[0015] Invention of claim 9 is characterized by making the outgoing line of a coil array into the grid-of-pins array 
structure of a penetration mold in invention of claim 1-8 given in any 1 term. That is, invention of claim 9 is invention 
about the outgoing line of the coil which poses a problem, when manufacturing a coil array actually, pulls out the 
outgoing line of a coil as grid-of-pins array structure in a magnetic-flux shaft and this direction, and is characterized by 
in response even the amplifier for current amplification wiring by a multilayer printed circuit board or a multilayer 
silicon substrate. 

[0016] Invention of claim 10 is set to invention of claim 1-9 given in any 1 term. A means to change into two or more 
concentric circle scan signals on the basis of the core of a coin the signal acquired from each coil array, It is 
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characterized by having a means to compSRpatial frequency spectrum by carryinffcit the Fourier transform of the 
acquired concentric circle scan signal, and the means which carries out truth-or-falsehood distinction as compared with 
the spatial-frequency-spectrum pattern of the criterion which memorized the computed spatial frequency spectrum 
beforehand. That is, invention of claim 10 relates to signal processing. 

[0017] Usually, since a coin rotates and is conveyed in the field, it needs to perform spin compensation as a magnetic 
picture signal, and it needs to perform truth-or-falsehood distinction. Then, in order that this invention may perform 
spin compensation, by starting the acquired picture signal in the shape of [ two or more ] a concentric circle, and 
performing spatial-frequency analysis of two or more of these picture signal trains, it is unrelated to a revolution and a 
spectrum peculiar to the classification of a coin is obtained. Subsequently, the spatial-frequency-spectrum pattern is 
beforehand memorized as a standard pattern for every classification of a coin, and the classification judging of a coin 
and a truth-or-falsehood judging are carried out with pattern matching with this. 
[0018] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained along drawing. Drawing 
I , drawing 2 , and drawing 3 are the block diagrams showing the operation gestalt corresponding to invention of 
claims 1, 2, 4, and 5. In drawing 1 , the coil array 1 is an area array and is constituted by the thin film inductor 1 1 . The 
ends of the coil array 1 are connected to the current amplifier 2, after an amplifier output is changed by the analog 
multiplexer 3, carries out sequential detection of the signal current from each coil array 1 and being changed into a 
digital signal by the analog-to-digital converter 4, it is sent to the microcomputer which is not illustrated and a truth-or- 
falsehood judging is performed. 

[0019] This coil array 1 is considering as small coil array structure using a thin film inductor which is reported in the 
Institute of Electrical Engineers of Japan seminar MAG 99-41 M a thin film inductor one apparatus DC to DC 
converter" (based on Nakazawa and others), and is raising detection power. Moreover, the direction of the magnetic 
flux generated from the coil array 1 is constituted so that it may become in the direction vertical to a coil side. Drawin g 
2 shows the detail of a circuit. Since each coil array 1 should pass the capacitor 6 to which alternating current is 
impressed by AC power supply 5, it is amplified with the current amplifier 2 and serves as a voltage signal. 
[0020] By preparing this circuit only several minutes of the coil array 1, the signal current from each coil array 1 is 
detected. When the coil array 1 detects access or current change which flows in a coil since the permeability changes 
with the irregularity on the front face of a coin, or the construction material of a coin and a self-inductance changes 
when separating and in the location where the coin 8 which has had the inside of the conveyance way 7 conveyed as 
shown in drawing 3 countered the coil side, a magnetic picture signal is acquired. 

[0021] Moreover, if the coil array 1 of an above-mentioned self-inductance change detection mold is arranged to both 
sides of a coin 8 as shown in drawing 3 , both sides of a coin are simultaneously detectable. Furthermore, although not 
carried out, if it has structure which a coin 8 moves by the conveyance way 7 even if the coil array 1 is a linear linear 
array, especially a graphic display can scan the front face of a coin, and can acquire a magnetic picture signal. In this 
case, since the number of the coil arrays 1 and the number of the current amplifier 2 become fewer, the cost cut of a 
sensor is attained. 

[0022] Next, an operation gestalt is explained about invention of claim 3 using drawing 3 . One side of the coil array 1 
in both sides of a coin 8 may consider as the coil array 1 driven to AC power supply, and there may not be the current 
amplifier 2. The coil array 1 of another side shall make AC power supply 5 unnecessary, and the current amplifier 2 
shall be connected to a coil through the direct capacitor 6. That is, one coil array 1 is an object for magnetic-flux 
generating, and the coil array 1 of another side is an object for signal detection. Thus, by constituting, the magnetic 
flux which passed the coin 8 can be detected, the irregularity of both sides of a coin 8 can be simultaneously regarded 
as a transparency signal of magnetic flux, and high speed signal processing is attained. Moreover, since transparency 
magnetic flux is detected simultaneously, when a coin 8 is in every location between these coil arrays 1, there is no 
change of a location in the signal acquired from a coin 8, and a sensor configuration strong against location change of a 
coin 8 can be realized. 

[0023] Next, the operation gestalt of invention of claim 6 is shown in drawing 4 . In this drawing, the coin 8 shows the 
example which leans to the coil array 1. Since the true path of a coin is asked for whenever [ this angle-of-inclination ] 
as D=DVcostheta using theta, then diameter D' and costheta of a coin silhouette as mentioned above By also expanding 
the magnetic picture signal of each coil array 11/ costheta double in the direction of a path, and amending it in it, a 
magnetic picture signal when a coin 8 and the field of the coil array 1 are parallel can be acquired, and an exact truth- 
or-falsehood judging is attained. In addition, it asks for the above-mentioned include angle theta as follows. 
[0024] That is, the acquired silhouette MAG picture signal is trichotomized two-dimensional, from each trichotomized 
fields A, B, and C, the signal from each sensor is averaged and the value corresponding to the mean distance to a coin 
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8 is calculated. Since inductance change \^^>ecome small if a coin 8 separates th^^nal corresponding to distance in 
this from the coil array 1, it uses that a signal generally becomes small. Thus, theta is detected whenever [ to the coil 
array 1 of a coin 8 / tilt-angle ] by detecting the signal corresponding to the acquired distance from three fields A, B, 
and C, and taking these ratios or differences. The signal in the condition that this include angle theta was used as the 
base, and the field and coin 8 of the coil array 1 were parallel is calculated, and truth-or- falsehood differentiation of a 
coin 8 is performed from the obtained path D. 

[0025] Next, drawing 5 explains claims 7 and 8 and the operation gestalt of invention of nine. In drawing 5 , in this 
example, the thin film inductor is made two-layer on both sides of resin 12, and enlarges the inductance value. 
Moreover, the magnetic-substance core 9 made from the magnetic substance is arranged at the core of the multilayer 
coil 10 constituted by doing in this way. According to such structure, an inductance increases too. Furthermore, the 
outgoing line of a multilayer coil 10 is drawn out by the grid-of-pins array method toward the printed circuit board 14 
in the same direction as magnetic flux, and the printed circuit board 14 is constituted so that even the current amplifier 
2 which is not illustrated in response may draw a signal. 

[0026] Next, drawing 6 explains the operation gestalt of invention of claim 10. As invention of claim 10 was already 
described about signal processing, since a coin 8 is conveyed rotating in the field, when it comes to the front face of the 
coil array 1, it has an include angle of arbitration, and a truth-or- falsehood judging algorithm unrelated to an include 
angle is needed. Then, the signal acquired from the coil array 1 as shown in drawing 6 (a) is started in the shape of a 
concentric circle. For example, like al, bl, and cl of this drawing (b), if the signal from each coil is shown in the 
direction of include-angle phi about concentric circles a, b, and c, it will become. However, an axis of abscissa is an 
include angle phi in this case. 

[0027] The way things stand, each signal changes with angle of rotation phi of a coin, for example, as shown in this 
drawing (c), data differ. Then, the Fourier transform of this is carried out and it asks for spatial frequency spectrum. 
That is, as shown in this drawing (d), it asks for a spectrum unrelated to the angle of rotation phi of a coin 8 with the 
Fourier transform. Thus, a truth-or- falsehood judging unrelated to a revolution of a coin 8 can be performed by taking 
the method of superposition in comparison with the spectrum memorized by the memory of a microcomputer 
considering the acquired spectrum signal as a standard coin signal. 
[0028] 

[Effect of the Invention] Since a small coil array is realizable by having used the thin film inductor for the coil array 
according to this invention as stated above, the concavo-convex pattern of a coin can be measured with high resolution. 
Moreover, by haying adopted the magnetic-substance core and the multilayer coil as the coil array, the signal current 
can be increased and sensibility can be increased. Furthermore, the effectiveness which was [ measure / in a high 
precision / the concavo-convex pattern of a coin, a diameter, construction material, etc. ] excellent is acquired by 
having taken the grid-of-pins array method also about the wiring drawer approach from a coil array. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Coin differentiation equipment characterized by having arranged two or more coil arrays in the thickness 
direction side face of the path through which a coin passes, having detected change of the self-inductance of the coil 
array accompanying coin passage, and constituting a coil array by the thin film inductor in the coin differentiation 
equipment which distinguishes the truth or falsehood of a coin by distinguishing the pattern of a coin from the change. 
[Claim 2] Coin differentiation equipment characterized by equipping with the coil array for surface detection of a coin, 
and the coil array for rear-face detection the thickness direction both sides of the path through which a coin passes in 
coin differentiation equipment according to claim 1, respectively. 

[Claim 3] Coin differentiation equipment characterized by having arranged two or more coil arrays for dispatch in one 
side of the thickness direction side face of the path through which a coin passes in coin differentiation equipment 
according to claim 1, and arranging the coil array for two or more reception in the side face of another side. 
[Claim 4] Coin differentiation equipment characterized by making a coil array into a linear array in coin differentiation 
equipment given in any 1 term of claims 1-3. 

[Claim 5] Coin differentiation equipment characterized by making a coil array into an area array in coin differentiation 
equipment given in any 1 term of claims 1-3. 

[Claim 6] A means to compute the silhouette of a coin by comparing an array signal in case a coin is in an array signal 
in case there is no coin, and a visual field in the visual field of a coil array in coin differentiation equipment given in 
any 1 term of claims 1-5, A means to trichotomize the obtained silhouette, to compute the average of the array signal of 
each division silhouette, and to compute the dip direction over the coil array side of a coin, and whenever [ tilt-angle ] 
from the ratio or difference of the average, Coin differentiation equipment characterized by having a means for a coin 
to reproduce a condition parallel to a coil array side from the value of the obtained dip, and to perform truth-or- 
falsehood distinction. 

[Claim 7] Coin differentiation equipment characterized by having the core which becomes from the magnetic 
substance at the thin film inductor which constitutes a coil array in coin differentiation equipment given in any 1 term 
of claims 1-6. 

[Claim 8] Coin differentiation equipment characterized by carrying out two or more laminatings of the thin film 

inductor which constitutes a coil array in coin differentiation equipment given in any 1 term of claims 1-7. 

[Claim 9] Coin differentiation equipment characterized by making the outgoing line of a coil array into the grid-of-pins 

array structure of a penetration mold in coin differentiation equipment given in any 1 term of claims 1-8. 

[Claim 10] A means to change into two or more concentric circle scan signals on the basis of the core of a coin the 

signal acquired from each coil array in coin differentiation equipment given in any 1 term of claims 1-9, Coin 

differentiation equipment characterized by having a means to compute spatial frequency spectrum by carrying out the 

Fourier transform of the acquired concentric circle scan signal, and the means which carries out truth-or-falsehood 

distinction as compared with the spatial-frequency-spectrum pattern of the criterion which memorized the computed 

spatial frequency spectrum beforehand. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are claims 1, 2, and 4 and drawing showing the configuration of the operation gestalt of invention of 
five. 

[Drawing 2] They are claims 1, 2, and 4 and the circuit diagram showing the configuration of the operation gestalt of 
invention of five. 

[Drawing 3] It is drawing showing arrangement of claims 1, 2, and 4 and the operation gestalt of invention of five. 

[Drawing 4] It is the explanatory view showing the configuration of invention of claim 6. 

[Drawing 5] It is the sectional view showing the configuration of invention of claim 7-9. 

[Drawin g 6] It is drawing showing the configuration of invention of claim 10. 

[Drawing 7] It is drawing showing the conventional technique. 

[Description of Notations] 

1 Coil Array 

2 Current Amplifier 

3 Analog Multiplexer 

4 Analog-to-digital Converter 

5 AC Power Supply 

6 Capacitor 

7 Conveyance Way 

8 Coin 

9 Magnetic-Substance Core 

10 Multilayer Coil 

1 1 Coil (Thin Film Inductor) 

12 Resin 

13 Penetration Wiring 

14 Printed Circuit Board 

a, b, c Concentric circle-like MAG picture signal logging field 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/28/2004 



Page 1 of 3 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawin gJJ 



tr 



y 


y 






































































i 


















i 












\ 






+ 

i 






































ele e e e e eti e e 



in 

[Drawing 2\ ( 

5 : gftStf 



III 



z 




1 ; u-r^ru- 

2 :&%LT>7 

3 : Tj-oyvj^-rut/y- 

1 1 :»SH>^** 



[Drawing 




[Drawin g 4] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/28/2004 




I I I I I I I I I I I I I I 1 ,1 H \ ~t 




[Drawing 5] 



9 








~i n 




















1 A-^ — i-I 



1 0 ;%Bu<<)l, 
1 2 



1 3 : 



1 4 : r>J >h£fc 



[Drawing 7] 




¥ 



fDrawing ^l 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 




[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



9/28/2004 



Page 1 of 1 



(xs>a*m#mr a p) (12) & ^ fjp & $g (a> 



#$2002-24894 
(P2002 -24894A) 
(43)&Bfi Q *&WP 1 £25 El (2002. 1. 25) 



<5l)Inta' 




F I 




G0 7D 5/02 


l 04 


G07D 


&/02 104 2 G 0 5 3 


GO IN 27/72 




GO IN 27/72 3 E0 0 2 


G0 7D 5708 


103 


R07D 


B'flS 103 








@#«©#W OL 7 H) 




»®2000-205107( P2O0O-2O51O7) 


<71)!ilJgA 


000005234 












*m.2*?7ft 6 0(2000.7.6) 




tNcjiKuiittiii mm^&mm i# 






<72)5g## 


it #g 
























m *- 






















(74)«SA 


J 00091281 


















©4) immn&m 









(57) 

[If IS] K]tdW»l4Rtt«ik9IKttt1ftfl]nItti U 
3 << *r u- 1 ©ia-f > * >*©3fcffc&fc»ii./ 



1 



I 



http://www4.ipdl.jpo.go.jp/NSAPITMP/webl09/20040928211505474105.gif 



4> « 

* .« 

Is * * 

t «l ^ 

[ ^ VV *N 

i ^ MS A 

h A ^ ^ > 

* h a a m 

V fig * <K * 

ti H K K «• 

h w rt ^ h 











1 




;i 








17 






9/28/2004 



Page 1 of 1 



u-©ia<f > * >*©&tt&fci*a<./r, <e©&ffc 
*»<b WMo>m& * c 4 ic j: 0 gg©£l £*U8U 

2 ^7 U-£SJg^>**£tCj:0ft.$l/fcC4&'i$ 

<tit & c 4 &^ja 4 f 9simE. 
[igjfcf 3 ] ig*Jf i ^©il&gcS'jasScctoor , 

mm a •< iir u - o . &fr^fi(ctiftfl©M 



[ IB*? 4 ] lg*Jf 1 ~ 3 ©t, *T ft 1 StCl2^©6i 
3^(,ru-5 'J^77b-4<./fcC4£l$&iT&ti 20 

[ ig*Ji 5 ] ig*jp i *- 3 w i aicEtw* 

ItSSUfcBCtovr. 

=2 W >17 U - 5: x »J 7 7 U - i O tc C 4 iftfitt f £51 

[Ig*Jf 6 ] l&m 1 - 1 ^tcga?6©'e 

gfijasstctoor, 

2-01,7 U-«)Ul9frtC£i!j|jiitt^i*©T l--ff^i 
MR ftXMWfi AS 4 S ©7 -tt 5 *tm l/C §jg© 

f*** r&giiif &^§i, 30 

»*> ftfc >>.'bi v \ «r 3 £ *I L/#^|H f x s h ©7 I- 
-« ^f© ¥^11 L< . *©TOII©ifc* fc«*ii*» 6 

2^7 1/ -®ic*f -rziiztfim t tis& &4 & 

If £tlfcaa©tf*bH##a 4 )17 b-®4¥tfwi* 

[ig*jf 7 ] igsjtJi i ^eo^fti* i ?rtcKtt©si 
ggiJsiMStctovr, 

2 -OW7 1 — 5: w.'St' ^ > y £ £ £ 40 

&37&<ixft:C 4 64te4?&Htfr&cSII&&. 
[Igsftf 8 ] ifcfeijr 1 7 dX'CTi** 1 WCKttOtfC 
tirsiNHretotir. 



^2002-24894 
2 

<I * © 2 ^ JU 7 U - *jftfclf 5 £ , Mfc©^* 
4 U fcWS«JH*R44«*cc*IW S#l§ 4 . 

wtisftfcaiiiffiftft^* ^ ,'U£^fc!at&i/cfci'fc 

4HilfcC4«:44lkif 4WJifffi8!lft». 
[0 0 0 1 ] 

[ 0 0 0 2 ] 

8iJ^|Sifr*ofc 0 Tfrb*s> H7tt:4e^r, «38© 
®S§ 7 GCSSg^ n&f ^^'J-^^ ^ 1 5 i*-^4 

r(,»"c: 0 
[ 0 0 0 3 ] 

[ %B^i^^ b £ *> 4 f S'DMET U*> t rjr ?!>^ . ±ji 1/ 
fcf.£^*f«ii. 2 ^ < X i? »J - h r* 0 ±a!© J: 

**^Ffil/r D . *©fc#teSi#«HS&©fl±lC £ ^ JftjR 

^LJ:^4T-5t>©r*-5o 
[ 0 0 0 4 ] 

iRiiifitCtgfefla© s-fjl/TU- L- . ii^iia^^ *> 

?<()i? ^-©eB^>^^^>A©^ffc*itaor, 

^©^fb^feK^QStltMSIfiC 4tc J: W3»©A 
fG£ ^JSUf SS! tiK8lJ#.g(C to ^ r . 3^. | U7U-4w 
*O***tt:J:»Jit!a0fcC4«tf*#i'3'«, C©J: 
flmri ©^Ji3^.'U7U- : £?|iilit?t15:{g-7 
fcSSM^^^TU-fltoUU St3^©lS<J©2 



http://www4.ipdl.jpo.go.jp/NSAPITMP/webl09/20040928211541578372.gif 



9/28/2004 



Page 1 of 1 



i A > '/ J? $ > *&(fc& 4 * 4 C 4 K J: 0 5»» ©#* 



£4PNfc-C&4« 



[ 0 0 0 5 ] ©SBJIi, 1 ©#MHKtot» 

[ 0 i) 0 6 ] H*93©£9II*, SH*W 1 ©JWlKtot* 

©HIE =U*7 i*-fcB»U fi!i#©f»c&8:fli© 
Sfiffi©3^*7U--*|3»l«fcC4*ttft4 , t*o T 
frfcft, S*38E3©#fe«8«. I«?U-^if4l! 
©3 *f A 7 I- - 4 C n 4 *f|5J <./ fc&gK h -j f Bft&f t 

ttutif 492 ©a ju 7 u c to o , ^r^^si 
i?^>A ©&< k £ stfts-fi Lhx th\ ttfuoiz. tttx 

to 9 . C*UU: 9iig©sa©l«lfi©i^n*l«ai 

4«Bfe»M&4©t\ ?i£©M1t»£ C©#s£'C?^ 
C44pJ|61?*4. 

[ 0 0 0 7 ] IS*JI4 ©£p(£, 1 - 3 ©flft*> 

i Ji.tcsajSEoaiBccfe^'c . a ^ <U7 u-* 'J -77 u 

-&UfcC4*4*ft4*4. ftt*»«S. «WBH4©W1| 
I*. 3 ^ .'b 7 U - *-@.S±(C EBUfc'J-77b-4 

>Mil«aiiltJ»»*l/'Cl'*Ct*#iltl«. 'J -77 u 
-© ISI © a ^ ;UjO> 6 ©W /J^?£& 7 + D^*^U 
i?17i<:j; ♦JlBStCttltifiC 4t£J: 9 . 'J ^7tt©iE3£ 
«tf iE^RI 4 ii£©£Hrfrl6l 4 #S«.©ft «f 
f «t $ tCEST 4 C 4 T. WDt©^B4**?T 5 , 
[ 0 0 0 8 ] H#95 ©£?f3ti, 5#*J , 1 1 - 3 ©WlA» 
1 JRfC&fc©%9ilC to I **C. a A .'U7 U - Sri "J 7 7 U 
-4LfcC4£l#&4'r<£. C©J:5<<:, 5jS*I|5©|fe 
^«3^JU7b—5:X'J77^-4L.'C ) fii£*f&©Si 
ftPttfe&CtiM (./ tt < C fe, x LP 771- -©Brt K 

? A it u-t*satflWWc J: 0 ft4©f. ^ -f ju 
©I39©ffltfB0i 6Wilt*B« t?©EISBlc J: -j-c . &m 
ffttfCSGK J: ^ 4 c 4 £ & d . m * 

©3 w ju*6©ii**#^rntflCT£ffl©eii!!itt[l]# 

eJ6&4fr4„ 

[ 0 0 0 9 ] Ig*Jf 6 ©gflli, at*'!! 1 - 5 © Wl*> 
i JR£Gtt©%9i£fci j, c . a ^ ,«U7 u-©iUFi*i(ciE 

tfflttt I « 4 * © 7 1 — it-g 4*#S? rtic PUT** 44*© 



20 



30 



http://www4.ipdl.jpo.go.jp/NSAPITMP/webl09/20040928211556722044.gif 



<3) UB2 0 02-24 89 4 

4 

[o o i o ] 4 4. ga*3jie©a"flti, srt©a 

^U7 U-tc«T*s(a6©WjE*C^*»Ki J: otn», 
■Slttfcftfl±S1i4fca!>©4>©'C*4 Q ^ 
tTW©W9f*c J: 0 a ^>i/7 u-©|i| *©a A^iAn 
4ff$l£, iE^>^i7 5f>Atcj:4^©*I^. «fA 
«^«C^:*ft«*t*4©tfWJIt©?HJ*1ftlB , S'4C4*i 

i*. KH#a^*7 u-a*»&ffli»'cc»ntjwntft 

4. -e©fc©. C©««©mt > iE^tlltf]«L/'C^iEilt 
10 Sffi©fiOft14ttKfcffl*C#*ft'. 

[ 0 0 1 1 ] * C f, »*>tlfcftfR^*x 2*7G 
fl^C 3 jJW , S «r ©WW© 3 4 JU7 U -©flS 

i ©a ^ A*6©tt#4Wtil/'C*©TJWt*tliBf 
4, — flS:tC, 3^.'b7U-*M*&SSfJWa*d i 4t3:4' 

e©fW^&W9«7©*B^tt^BK#^4. c 
C-Ci*W«**3-3*4©*C. 3 •?©¥^ltJ!>if#4ft4 C 

SB 4 =2 ^ 7 1/ -^M4 8W*i, ^(i^TC-'h 

3^4«^-ttfiMi/f c 4 cc& 9 . ■en-c-n©l:fcs 

fci*S*i|#-r 4 C 4 (C * 9 , KJK©fHl^rA% VW» 

[0 0 12] WH©fl»*rtSiCHI»**^*Mt 
6nfc^>, tSRi'.'l'X i' h©Sla*l^{ClB35iBHSff^-* 

i/co s flf<:wifo?rr 4. f wt>%Wto&fcibh 

ifi. 9 = 6 0* 4b, ^4^|fi]©^*x? hrt©4o© 
a *© ^ ft JH 1 © a ^ f=> ti 1 m A, »2 ©a ^ 
A^fti*!. 2mA, M3©3-^ JU*»6**0 - 8«nA, M 
4©a^^ftii0- 9mA)M9&tl , Cl'A:IHd. 1/ 
cos60* =2, * «tfc*4o©3^ | lx2 = 8-^© 
a^jU^^f^f^nCi^cfc^^^l/, 91, M 
2©n^jU^6(Sl mA. 93, 4©a^.'U^fti* 1 . 
2mA, *5. 8©a^**6tt0. 8mA, 97. 8 
©a ^ .'U3!» 54* 0 . 9 in A #W *E>tl*C C >4 *>©4 T 4 0 
C© J: *> tCf 4 C 4 T\ W. t© a -V A 7 U - td*f T 4ffi 
atNUEt/, iEWftriifl!aUS|»««:f»4C 4^C*4. 

[ o 013] 7 ©^Bjii, sfcfcJi i - 6 ©fan* 

1 lRBtt©£9iK to ^"C. a^.'U7b - «r^1* 4 
^ > $T >? £ CCSStt^* & tt 4 a 7 *W il fc C 4 *W4 
40 ■S'4. Tteto*. KI*3i7©*WIW:. *W-<>y?*li 
a9SET*4*t, 8fliaUSK**& U^J: < W9tClB 
at gfe 4 «fc ^ ic^tt[±*^w 4a7£liH>4C4 
«4ft«4 ) /ri<s 9 . erne * »i if ^&m.$-&liri? t?-* c 

9/28/2004 



Page 1 of 1 



i 4 > 



^32 0 02-24 89 4 



silS© > ^ 'J ^ FT U - W6 4 U fcC 4 
■C©«SBT l * D . =2 ^ .'U©3 1 * r±S l/^£t&5Rfi£|°rfclSl 

[ o o 1 6 ] isMm i ocaflii, i -9«j#in 

?fc l riia«w^BJic4jt^c . fll ©3 4 .'U7 

gff ^KSfcSW 4*8t4 . ff&nfeFWfRicatfli *f £7 
- 'J i&ta l/C £fe1H?6& ^ 9 V* £#S? z> ¥® 

t . n& s nfcs&n * v & £?«>i&i£ u r 

jeMSfl*? 4 *<»*. fc C 4 4 * 6. T <f 

[ o 017] art, wuta*©fflrt , cB*Rt' , ctai3sn 

C fiE>»ft©HH» HaffttWtttfT * C 4 K J: 

? h *^ < * - > < * - > 4 "ciait o r 
*j* . cntflP^* y<c £ *j sflas aw 

[ 0 0 18] 

lai, mzwm3&. tmi. 2. 

4 Bitf 5 flWBjBKftlS bfcHttfcMf: WltltMHW* 

4. ib 1 a^u-iaiyrru-c* 
i)nn<t'>v9*\ i(cj:9iiiasti-ci'&. 3 4 jut 

u ^ * d =2 > f ^ - * ics^nt^sf^JsA* 

[ 0 0 1 9 ] CCDa* AT 1 It. fc4 



7^^2f'4gill5n ) ^Efl^4fr-S, 
[ 0 0 2 0 ] CCEHlSSftn JUT U- 1 ©Ut^tttf J3£; 
l/Cfc< C4«C.fc*J, |l*fiE)a^Jb7U-l*6fiDM 

t£}»S!a7rt«:lilffiSn-C*fe»Jit835ia^JUii<C*flfiI 
L/fcl4Btci*Jfi. *4i>tf(ftft , ci'< J: 0 5 
tc. WM&WVBEh. AM^iafccW^K^O-t© 

[ 0 0 2 1] S tc, W& 8 CMffl^H 3 K*? ^: ^ tc± 
ii©ga-Y>3! r ?^>A^ft1*EUSt©3^. l l'7b- 1 «: 

«tt© 'J - 7 7 U - ■> "C fell * 8 ^tSSS 7 «C £ *) 

U - 1 <J>WL&.tfWM.7 > ^ 2 ©&3!>^*©"C, -fe 
=2* h y /'5>^nlfe4v^. 
20 [ 0 0 2 2] 3ttC, !ji^i3«)|fe^«:^^T:, |33«:^ 

u- i©-^*^?Jl^^<:|gli$n^2^. , i'7u- i 4 
(./. «?jl7>^2(inf< > CfeJ:^ s fiy*©a^*7U- 
1 « . yjmm. 5 4TSIi U r a W Ate**! a > ? >f 
6 t fM/ X ^ji 7 > "7' 2 -O^firo $ 4TC 4 Th „ 

.<ST C 4 CC J; 0 , W& 8 Wii U rSl 

H 8 (OWWO&ft&ffl&Z ®aO>&mw^ 4 l/'C LhK 

(csafflaftittHi?*©^. cn?><Dx juris - \v> 
4©(igi<: I? 8 ^ii^r-fe . 8 * 6» ^> 
n*n*tctiBE©atfki«i < . si^8©fi[SKfki£3a^ 

[ 0 0 2 3] iXiC, St*W6fl>Jfe«©«*ft«J»«:ll4 

it, nimtc^CiT, *r^8(ia^^7u-U<:*ti/r 
494?ni*. g^'Uxv* h©itgD" 4cos^4 
40 $>hf\Z>OX. MiO^-i >l7l'-\<Dm3M\*\n^t> 

mfimc i/cose &&±uxm E-r& c 4<<: =r: o , 

WM 8 4 a -{jU7 I — 1 ©Si4^¥tT(<:^^fe4^©iS 



http://www4.ipdl.jpo.go.jp/NSAPITMP/webl09/20040928211614338128.gif 



9/28/2004 



Page 1 of 1 



1 5 1 



MicK&.?&mm: 3 ^©p^a , b, c&z&thu, 

£ ^ - A CC L/C ^■Y.'UTL'- 1 <DWi£W.M8 #¥mc ft 
[ 0 0 2 5 ] JWC, SWtfll 7.8.9 ©MQ&iHHi 

(./-cv-So Sfc. c©j^kut:1§ 

feE»1*tj£ 2 r 9 jPEB $ *VC I * S 0 C © J: ^ ft malic J: 
1 0©?l#tilbWiK«4iai-^lftCce>y'J K 

Tb-ttv? 1 4cafiioC5i3ffi3*vci} 

0. 5* y X-gfiSl 4l*Cft&£W^^l>ftC>SijS7 

[ 0 026] &ic % t$£ig 1 o©ifcia©3ttft«iS*ia6 

1. /^;i"fE>^3n^©-C'3 ^.'UT U- 1 ©Hiffitcfc&i 
* Sf££©fi*K: ft -7 Tfc 9 , ft&tc SNffift &8!*iJiE 
T** t )XJLifi&&tto&, -C-Cf'. H6 (a)iC^r 
J: >y l£ a ^ JtTV- 1 *tthttrcmq*WtiPlftKto 
♦JiUf. H'C»Ra. b. c<c^i»f ft«+*iai 
lC£3.Y.'t,*>>£>©{f^*:*T£, IS1H (b)©al, b 
!. c l©J:5i<:ft&o fSU C©$£t£!atifc&4>TV 

[ 0 0 2 7 ] C ©5 5 fi*Se^ii«3©iE|l*fc&4>*C 30 
J: 9 (gffcO, fc«L;U*HB ( c ) ©«fc 5 *3W* 

*c -cent? -»j ash* u ^niittikx 

K'U£:*&£ 0 Tftb*s, ls]gl <d> KLifcr^iC 
-7 - 'J x£8M£ J: *3 *s3 8 ©@£ftg * KJUfflfca 

m . WMOmM^t ^"C^ OC3>Ka- *©>' 
* 'J KGtt <* *VC t » -6 5? r A £ JfclK & J" < * - > -a- 
s f > t4C4T. 8& 8 ©|si|£K ftnftagjf 



($■2 0 02-2 4 89 4 
8 

[ 0 0 2 8] 

a u- wat?**©T, ^a©eaog«s*i5i' 

[Hffii©pif^^] 

[HI] !fr&Xi 1 . 2, 4, 5©*W©**fE«S©1tfl3t 

[B2]ittfeni. 2. 4, 5©#feW©£iffl&8©4§.'S 

[B3] flMtfUl. 2, 4. 5©^©«^J©£g 

[B4] S*^6©^©wfiS*S'r^iat i *4. 
[B 5 3 St* 1 !! 7 -^9 ©SQWtflto**** ftBB'C* 

ebb] tmm i ooftw^Htrti^tHT**. 

[B? 3 aB^WtSTB'C**. 

1 3^juru- 

2 s?lr>^ 

5 

6 3 >1f 

7 j£££S 
8 

io a -fa- 
il a4)HMIM>*9*) 
12 W 
13 

14 7' >J > h g^S 

a. b. c RHlfli*Saai»»«W9llll/«« 



http://www4.ipdl.jpo.go.jp/NSAPITMP/webl09/20040928211629226095.gif 



9/28/2004 



Page 1 of 1 



i n i 



mi) 



y 


*=)!- 










■ 












u 




































i 






X 












■ 


















■ 
■ 


















• 






































jyyyyyyyyy 



111- 



III 



1 : 

1 3 ilWSt-fv^?^ 



5^2 0 02-24 89 4 




[03] 



/f TTT 





[04] 


1 . 


. - H 












1 1 1 1 H i i 1 1 i i II 1 IIIW 


1 1 1 1 




* i 




[05] 



[07] 



0 :«Ht*37* 




0 



http://www4.ipdl.jpo.go.jp/NSAPITMP/webl09/20040928211644749542.gif 



9/28/2004 



Page 1 of 1 
£832 0 02-2 4 89 4 




(d) 

CLi 





1 1 




1. 



saiuHifiSSt 



(72)RD3# SJ— F 2CG53 M22 AB21 BA15 BB03 BC02 

tt5JI|mJI|ll&7iiJI|lBKffliS*rffl 1 3 1 CA03 CA17 CB21 CB27 QA06 

3EG02 M04 M06 BC02 BC03 BC06 
CA06 EA01 EA05 



http://www4.ipdl.jpo.go.jp/NSAPITMP/webl09/20040928211658446217.gif 



9/28/2004 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




URRED OR ILLEGIBLE TEXT OR DRAWING 



